an acute stress would affect excitatory synaptic strength on midbrain DA cells. Animals were subject to a modified Neither fluoxetine, a specific serotonin-reuptake inhibi- (Figures 4A and 4B) (stress plus RU486, 0.38 Ϯ .04, n ϭ 9 cells), implying a critical role for GR activation. The effectiveness of RU486 also allowed us to address the question of whether the synaptic effect of cocaine is due to an unrecognized drug-induced stress reaction rather than its reinforcing and/or addictive property. However, RU486 did not prevent the increase in the AMPAR to NMDAR EPSC ratio elicited by in vivo cocaine administration ( Figure 4C ) (saline, 0.45 Ϯ .03, n ϭ 14 cells; cocaine, 0.61 Ϯ .13, n ϭ 7; cocaine plus RU486, 0.69 Ϯ .12, n ϭ 9). This indicates that the synaptic consequences of in vivo cocaine exposure do not require GR activation and therefore are unlikely to be due to an acute stress response. rule out, however, additional mechanisms that could with DA cell firing are granted high appetitive or motivacontribute to this increase in the AMPAR to NMDAR tional significance. We suggest that by increasing syn-EPSC ratio. A decrease in the magnitude of the NMDAR aptic strength at excitatory synapses on midbrain DA EPSC due to changes in NMDAR function and/or numcells, drugs of abuse or stress enhance the motivational ber clearly would increase the ratio, as would decreases significance of drugs themselves as well as stimuli in the NMDAR EPSC due to the extent of glutamate closely associated with drug seeking and self-adminisspillover (Kullmann, 2000) should spillover occur nortration. mally in this brain region. In previous work an attempt Consistent with this hypothesis, there is considerable was made to address the first of these possibilities by evidence that stress can enhance the rewarding efficacy examining the inward currents generated by application of drugs, likely via influences on the mesolimbic DA of NMDA (Ungless et al., 2001) share the feature that external stimuli that are associated
